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ACCESS POINT 
BACKGROUND 

1. Technical Field 

5 [0001] The present invention relates to an access point of a wireless local area 
network, and more specifically relates to a separate type access point formed 
by a device main unit and an antenna unit using separate cases. 

2. Related Art 

10 [0002] A wireless local area network (hereafter called a wireless LAN) is 
composed from an access point that is a base station that is the center of the 
wireless LAN and a terminal device that is a sub-station, and performs the 
communication required between the devices that form the wireless LAN. As 
these access points, there are separate type access points formed by a device 

15 main unit and an antenna unit using separate cases. An electrical connection 
is made between the device main unit and the antenna unit using a wired 
cable. With this wired cable, sent signals and received signals are transmitted 
between the device main unit and the antenna unit. The separate type access 
point is used in locations for controlling a wireless LAN, in cases when there is 

20 a far distance with the location for providing this wireless LAN, and the like. 
For example, to provide a wireless LAN to an outdoor terminal device, this 
separate type access point is widely used when the device main unit is 
installed indoors and the antenna unit is installed outdoors. 
[0003] Generally, electrical signals transmitted using wired cables undergo 

25 insertion loss, and the signal level is attenuated. This insertion loss increases 
relative to the cable length. For separate type access points as well, when the 
wired cable for connecting the device main unit and the antenna unit is made 
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longer, the insertion loss increases. This increase in insertion loss is linked to 
a rise in the rate of data sending and receiving errors between wireless LAN 
devices, and there were cases when it worsened the communication quality of 
wireless LAN communication. 
5 [0004] In the past, to suppress worsening of communication quality due to 
wired cable insertion loss, there were access points equipped with optical 
cables called optical fibers for the wired cable. This access point connected the 
device main unit and the antenna unit by an optical fiber with low insertion 
loss, and performed transmission of radio frequency (hereafter RF) signals via 

10 this optical fiber. By doing this, it is possible to reduce the insertion loss for 
the wired cable. Also proposed is an access point for which the device main 
unit is equipped with an amplifier for power amplifying the sent signals. This 
access point power amplifies the sent RF signals transmitted by the wired 
cable. By doing this, the sent signal insertion loss for the wired cable is 

15 supplemented. Similarly, to supplement the reduction of the received signal 
loss, access points are also known that are equipped with an amplifier for 
ampUfying the received signals at the antenna unit. This access point power 
amplifies the received RF signal transmitted using the wired cable. By doing 
this, the insertion loss of the received signal with the wired cable is 

20 supplemented. As a result, these access points are able to increase the 
communication quality of wireless LAN communication. 

[0005] As a reference for this part of the technology, there is 
JP-A-2002-325050. Noted in this reference is an access point for which the 
antenna unit is equipped with an ampUfier for amplifying the received 
25 signals, 

SUMMARY 
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[0006] However, these access points require optoelectronic conversion 
components, amplifiers, or the like, or electrical control of these is required, 
which as a result invites the problem of making the device constitution more 
complex, or the design more complex. Also, there is the problem of the 
5 manufacturing cost increasing due to such things as special cable such as 
optical fiber being required, the number of parts such as an amplifier 
increasing, and the man hours for assembly of these increasing. 
[0007] An advantage of some aspects of the invention is to provide a separate 
type access point that is able to increase the communication quaUty of 

10 wireless LAN communication while trying to suppress an increase in 
complexity of the device constitution, or to suppress manufacturing costs. 
[0008] A access point according to an aspect of the invention is an access 
point providing a wireless local area network connection to a terminal device, 
for the purpose of connecting the terminal device to a wide area network, the 

15 access point comprising: an antenna unit that sends and/or receives a radio 
frequency signal used for exchanging information via the wireless local area 
network; a signal conversion unit that performs conversion between the radio 
frequency signal and a digital signal as the information; an information 
processing unit that executes processing of the digital signal based on a 

20 communication protocol for exchanging of the information; an antenna case 
that contains the antenna unit and the signal conversion unit; a main unit 
case that, separated from the antenna case, contains the information 
processing unit; and a wired cable that, connecting the antenna case and the 
main unit case, performs transmission the digital signal between the signal 

25 conversion unit and the information processing unit. 

[0009] According to this access point, the exchange of signals at the wired 
cable between the device main unit and the antenna unit can be performed 
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using a digital transmission method. Generally, the digital transmission 
method replays and transmits pulses for which the amplitude has been 
decreased by insertion loss only by the pulse time position and the presence or 
absence of the pulse, so it is possible to suppress the degradation of signal 
5 quality more than with the analog transmission method. As a result, it is 
possible to suppress a rise in the rate of data sending and receiving errors 
between wireless LAN devices. Furthermore, this access point is able to 
transmit digital signals handled based on a wireless LAN communication 
protocol (e.g. IEEE 802.11 or the Uke) using a wired cable. The wireless LAN 
10 devices are standard equipped with hardware for performing conversion and 
the like of analog signal and digital signals and the like to execute processing 
based on the wireless LAN devices. As a result, it is not necessary to 
separately provide hardware for performing conversion of analog signals and 
digital signals and the like in order to perform digital transmission using a 
15 wired cable. Therefore, it is possible to increase the communication quahty of 
wireless LAN communication while attempting to suppress an increase in 
complexity of the device constitution or to suppress the manufacturing cost. 
[0010] The access point of the invention having the constitution noted above 
may also use the following aspects. In accordance with an embodiment of the 
20 invention, the signal conversion unit may include: a frequency conversion unit 
that performs conversion between the radio frequency signal and an 
intermediate frequency signal having lower frequency than the radio 
frequency signal; a modem unit that performs modulation and/or 
demodulation between the intermediate frequency signal and a base band 
25 signal; and a base band unit that performs conversion between the base band 
signal and the digital signal. 
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[0011] In accordance with an embodiment of the invention, the transmission 
of the digital signal by the wired cable may be either one of serial 
transmission and parallel transmission. With parallel transmission, it is 
possible to transmit digital signals in a group using a plurahty of lines. By 
5 doing this, it is possible to increase the transmission speed of digital signals 
with a wired cable. Meanwhile, with serial transmission, it is possible to 
transmit digital signals using one line. By doing this, skew does not occur in 
the signals between data lines, so it is possible to have more distance between 
the device main unit and the antenna unit than in the case of parallel 
10 transmission. 

[0012] In accordance with an embodiment of the invention, the wired cable, 
in addition to transmission of the digital signal, may perform at least one of 
transmission of a control signal and power supply, for at least one of the 
antenna unit and the signal conversion unit. By doing this, it is possible to 
15 connect with one set of wired cables between the device main unit and the 
antenna unit. It is also not necessary to supply power separately to the 
antenna unit. As a result, it is possible to try to make the access point 
installation work and maintenance work easier. 

[0013] In accordance with an embodiment of the invention, the wired cable 
20 may be coaxial cable. Coaxial cable has relatively strong resistance to noise, so 
it is possible to set the device main unit and the antenna unit at a distance. 
Also, because this is less expensive than optical cable, it is possible to 
suppress the manufacturing costs. 

[0014] The aspects of the invention may also be referred to a method for 
25 exchanging signals at the access point. A method according to an aspect of the 
invention is a method for exchanging signals at an access point providing a 
wireless local area network connection to a terminal device, for the purpose of 
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connecting the terminal device to a wide area network, the method 
comprising: disposing an information processing unit in a main unit case, 
wherein the information processing unit executes processing of a digital signal 
based on a communication protocol used by the wireless local area network; 
5 disposing a signal conversion unit in an antenna case separated from the 
main unit case, wherein the signal conversion unit performs conversion 
between the digital signal and a radio frequency signal which an antenna unit 
sends and/or receives over the wireless local area network; connecting the 
main unit case and the antenna case via a wired cable; and transmitting the 
10 digital signal according to the protocol of the local area network via the wired 
cable. 

[0015] With this method, it is possible to perform the exchange of signals via 
the cable between the main unit case and the antenna case using digital 
signals according to the protocol of the local area network, to increase the S/N 
15 ratio of the exchange of signals via the cable, and to reduce the 
communication error rate. 

RRTEF DESCRIPTION OF THE DRAWINGS 
[0016] Fig. 1 is an explanatory diagram showing the overall schematic 
20 constitution of an access point 10 for the first embodiment. 

[0017] Fig. 2 is an explanatory diagram showing the internal hardware 
constitution of the access point 10 for the first embodiment. 
[0018] Fig. 3 is an explanatory diagram showing the internal hardware 
constitution of an access point 11 for the second embodiment. 

25 

DESCRIPTION OF EXEMPLARY EMBODIMENTS 
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[0019] In order to provide a clearer understanding of the constitution and 
advantages of the invention, an access point embodying the present invention 
is described below. 

[0020] First, the overall schematic constitution of the access point 10 for the 

5 first embodiment which is one aspect of the invention is described. Fig. 1 is an 
explanatory drawing showing the overall schematic constitution of the access 
point 10 of the first embodiment. The access point 10 provides a wireless LAN 
at a service area 70 such as for a freeway. In the service area 70, there are 
regions in which vehicles such as passenger cars, trucks, or the like park. The 

10 access point 10 provides the wireless LAN terminal devices built into or 
brought to vehicles parking in this region or to terminal devices within the 
service area 70 such as installed terminal devices. Specifically, this wireless 
LAN is constituted by the access point 10 and the terminal device within the 
service area 70, the access point 10 provides a wireless LAN connection 

15 environment to the terminal devices up to a specified number of units 
according to the connection capacity, and it is possible to provide various 
different services such as internet access and the like via the wireless LAN to 
the connected terminal devices. These wireless LAN devices are wireless LAN 
devices compUant with the IEEE 802.11b and/or llg standards, which are 

20 wireless LAN standards. 

[0021] The access point 10 is constituted by a main unit case 100 in which is 
housed a device for mainly performing information processing for the wireless 
LAN communication or the like, a sending antenna case 200 in which is 
housed a device for handling sent signals for the wireless LAN communication 

25 or the like, and four receiving antenna cases 300a, 300b, 300c, and 300d in 
which are housed devices for handling received signals for the wireless LAN 
communication. The main unit case 100 and the sending antenna case 200 are 
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connected by the coaxial cable 250. The main unit case 100 and the receiving 
antenna cases 300a, 300b, 300c, and 300d are respectively connected by the 
coaxial cables 350a, 350b, 350c, and 350d. 

[0022] Considering the ease of system maintenance and weather resistance, 
5 the main unit case 100 is installed indoors in the control tower 75 provided 
together in the service area 70. The sending antenna case 200 is installed near 
the center of the service area 70 to be able to send radio signals to terminal 
devices within the service area 70. The receiving antenna cases 300a, 300b, 
300c, and 300d are installed near the respective four corners of the service 
10 area 70 to be able to receive radio signals from the terminal devices within the 
service area 70. 

[0023] The access point 10 is connected to the internet 80 which is a wide 
area network (hereafter called WAN). The access point 10 is able to perform 
exchanging of information with other nodes connected to the internet 80 via 

15 this connection. By doing this, the terminal devices within vehicles parked 
within this service area 70 are connected to the internet 80 via the access 
point 10, making possible internet communication for performing exchanging 
of information with other nodes connected to the internet 80. As aspects of 
this internet communication, there are web contents acquisition, e-mail 

20 sending and receiving, internet telephoning, and the like. 

[0024] Next, the hardware constitution inside the access point 10 for the first 
embodiment is described. Fig. 2 is an explanatory drawing showing the 
hardware constitution inside the access point for the first embodiment. First, 
the hardware constitution inside the main unit case 100 is described. 

25 Comprised in the main unit case 100 which constitutes the access point 10 are 
an information processing unit 110, a receiving synthesis unit 120, a WAN 
communication unit 140, and an AP control unit 130. The information 
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processing unit 110 and the receiving synthesis unit 120 are electrically 
connected. Transfer of received digital signals to the information processing 
unit 110 is performed via this connection. The AP control unit 130 is 
connected to make possible exchanging of information between the 
5 information processing unit 110 and the WAN communication unit 140. By 
doing this, the information processing unit 110 and the WAN communication 
unit 140 are able to perform mutual exchanging of information via the AP 
control 130. By doing this information exchange, it is possible to do 
communication via the internet, and thus to realize information exchange. 

10 [0025] The information processing unit 110 is also called a media access 
controller (hereafter called MAC), and this is constituted by a one chip 
microcomputer comprising a CPU, ROM, RAM, various types of 
communication interfaces, and the like. This information processing unit 110 
executes processing of digital signals which are information exchanged by 

15 wireless LAN communication based on a communication protocol compliant 
with the IEEE 802,11b (or llg) standard. The receiving synthesis unit 120 is 
constituted by a one chip microcomputer comprising a CPU, ROM, RAM, 
various types of communication interfaces, and the Uke. This receiving 
synthesis unit 120 performs diversity receiving by appropriately doing 

20 selective synthesis of an independent plurality of received signals. By doing 
this, it is possible to reduce the phasing variation and to suppress degradation 
of received signal quality. The WAN communication unit 140 is constituted by 
a one chip micro computer comprising a CPU, ROM, RAM, various types of 
communication interfaces, and the like, and performs communication with the 

25 internet 80. The AP control unit 130 is constituted by a CPU, ROM, RAM, 
various tjrpes of communication interfaces and the like, and performs various 
types of control on the access point 10. 
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[0026] Next, the hardware constitution within the sending antenna case 200 
is described. As shown in Fig. 2, the sending antenna case 200 that constitutes 
the access point 10 comprises a sending antenna 210, a sending RF unit 220, a 
sending modulation unit 230, and a sending DA unit 240. The sending DA 
5 unit 240 is connected to the information processing unit 110 comprised in the 
main unit case 100 via a coaxial cable 250. Furthermore, from upstream of the 
sent signal flow, there is an electrical connection in the sequence of the 
sending DA unit 240, the sending modulation unit 230, the sending RF unit 
220, and the sending antenna 210. Digital signals are output from the 

10 information processing unit 110 to the sending DA unit 240. The sending DA 
unit 240 converts the received digital signals to analog signals, and outputs 
these as base band signals to the sending modulation unit 230. The sending 
modulation unit 230 modulates these base band signals using carrier waves, 
and these are output as intermediate frequency (hereafter called IF) signals to 

15 the sending RF unit 220. The sending RF unit 220 finally converts these to RF 
signals, and outputs them to the sending antenna 210. Note that though 
omitted from the figure, each part of the sending antenna case 200 receives 
various types of control signals from the information processing unit 110 via 
the coaxial cable 250 and receives supply of power from the main unit case 

20 100. 

[0027] The sending DA unit 240 is constituted from a microcomputer that is 
also called a base band processor. This sending DA unit 240 does D/A 
conversion of sent digital signals sent via the coaxial cable 250 from the 
information processing unit 110, and converts these to base band signals for 
25 sending which are analog signals. The sending modulation unit 230 is 
constituted as a one chip processor comprising various types of mixers, amps, 
filters, and the like for sending. This sending modulation unit 230 modulates 
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base band signals for sending that were converted by the sending DA unit 240, 
and converts them to sent IF signals. The sending RF unit 220 is a one chip 
processor comprising various t5T)es of mixers, amps, filters, and the like for 
sending, and converts the sent IF signals converted by the sending 
modulation unit 230 to sent RF signals. The sending antenna 210 is a sleeve 
type non-directional antenna comprising various types of amps, filters, and 
the like. This sending antenna 210 emits the sent RF signals converted by the 
sending RF unit 220 into space. By doing this, the access point 10 is able to 
send wireless LAN communication information to the terminal devices within 
the service area 70. 

[0028] Next, the hardware constitution inside the receiving antenna case 
300a is described. As shown in Fig. 2, comprised in the receiving antenna case 
300a that constitutes the access point 10 are a receiving antenna 310a, a 
receiving RF unit 320a, a receiving demodulation unit 330a, and a receiving 
AD unit 340a. From upstream of the received signal flow, there is an electrical 
connection in the sequence of the receiving antenna 310a, the receiving RF 
unit 320a, the receiving demodulation 330a, and the receiving AD unit 340a. 
Furthermore, the receiving AD unit 340a is connected to the receiving 
synthesis unit 120 comprised in the main unit case 100 via the coaxial cable 
350a. The RF signals received by the receiving antenna 310a are output fi-om 
the receiving antenna 310a to the receiving RF unit 320a. The IF signals for 
which RF signals were converted are output firom the receiving RF unit 320a 
to the receiving demodulation unit 330a. At the receiving demodulation 330a, 
detection demodulation is performed, and the base band signals are output to 
the receiving AD unit 340a. The receiving AD unit 340a converts these to 
digital signals and outputs them to the receiving synthesis unit 120. Note that 
the same as with the sending antenna case 210, though omitted fi-om the 

11 
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illustration, various types of control signals are sent to each part of the 
receiving antenna case 300a from the receiving synthesis unit 120 via the 
coaxial cable 350a, and supply of power is also performed from the main unit 
case 100. 

5 [0029] The receiving antenna 310a is a flat diversity antenna comprising 
various types of amps, filters, and the like. This receiving antenna 310a 
captures the wireless LAN communication radio waves in space and fetches 
them as received RF signals. The receiving RF unit 320a is a one chip 
processor comprising various tyjpes of mixers, amps, filters and the like for 

10 receiving. This receiving RF unit 320a converts the received RF signals 
fetched by the receiving antenna 310a to received IF signals in anticipation of 
detection demodulation. The receiving demodulation unit 330a is a one chip 
processor comprising various types of mixers, amps, and filters for receiving. 
This receiving demodulation unit 330a demodulates the received IF signals 

15 received from the receiving RF unit 320a, and outputs these as base band 
signals for receiving. The receiving AD imit 340a is a micro computer also 
called a base band processor. This receiving AD unit 340a does AID conversion 
of the base band signals for receiving fetched from the receiving demodulation 
unit 330a, and outputs these as received digital signals. These received digital 

20 signals are sent to the receiving synthesis unit 120 via the coaxial cable 350a. 
By doing this, the access point 10 is able to receive wireless LAN 
communication information from the terminal devices within the service area 
70. 

[0030] The other receiving antenna cases 300b, 300c, and 300d of the access 
25 point 10 comprise the same constitution as the receiving antenna case 300a, 
so with Fig. 2, part of the illustration has been omitted. It is also possible to 
receive wireless LAN communication information via these receiving antenna 
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cases 300b, 300c, and 300d. Therefore, the receiving synthesis unit 120 is able 
to receive received digital signals from the coaxial cables 350a, 350b, 350c, 
and 350d. At this time, the data of the field intensity of the original RF signals 
for converting to the received digital signals is received together. The 
5 receiving synthesis unit 120 selects the received digital signals with the 
highest field intensity based on this data, and outputs the selected signals as 
wireless LAN communication received signals to the information processing 
unit 110. 

[0031] According to the access point 10 of the first embodiment described 

10 above, the exchange of signals is performed via the coaxial cables 250, 350a, 
350b, 350c, and 350d between the main unit case 100, the sending antenna 
case 200, and the receiving antenna cases 300a, 300b, 300c, and 300d using 
the digital transmission method. With this embodiment, the maximum 
distance is 100 meters from the main unit case 100 to the sending antenna 

15 case 200 or the receiving antenna cases 300a to 300d, but since the digital 
method is used for data exchange between these, it is possible to increase the 
S/N ratio for sending and receiving, making it possible to greatly reduce the 
sending and receiving error rate. Therefore, it was possible to greatly reduce 
the data sending and receiving error rate between the access point 10 and the 

20 terminal devices. Finally, the access point 10 internally processes digital 
signals based on IEEE 802.11b (or llg), and with this embodiment, these 
internal digital signals based on IEEE 802,11b (or llg) undergo power 
amplification, but for signal carrying, remain as is using transmission via the 
coaxial cables 250, 350a, 350b, 350c, and 350d. As a result, it is not necessary 

25 to separately provide hardware for performing conversion between analog 
signals and digital signals, or the like. Therefore, it is possible to increase the 
communication quality of wireless LAN communication while trying to 
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suppress increased complexity of the device constitution or to suppress 
manufacturing costs. 

[0032] In addition to the transmission of wireless LAN communication digital 
signals, the coaxial cables 250, 350a, 350b, 350c, and 350d are also used for 
5 transmission of various types of control signals from the information 
processing unit 110 and for supplying power from the main unit case 100 side. 
Therefore, it is possible to connect between the device main unit and the 
antenna unit with one set of wired cables. Also, it is not necessary to 
separately supply power to the sending antenna case 200 and the receiving 

10 antenna cases 300a, 300b, 300c, and 300d. As a result, it is possible try to 
make the access point installation work and maintenance work easier. 
[0033] Also, because the coaxial cables 250, 350a, 350b, 350c, and 350d are 
relatively strong against noise, it is possible to make the distance between the 
device main unit and the antenna unit big at a scale of 100 meters. Also, since 

15 it is inexpensive compared to optical cable, it is also possible to suppress the 
manufacturing costs. 

[0034] Next, the access point 11 of the second embodiment of the invention is 
described. The access point 11 of the second embodiment differs from the 
access point 10 of the first embodiment in that it performs sending and 

20 receiving of wireless LAN communication radio signals with a single antenna. 
A typical illustration is shown in Fig. 3 of the hardware constitution within 
the access point 11 for this second embodiment. As shown in the figure, the 
access point 11 comprises a main unit case 101 for housing devices mainly for 
performing information processing for wireless LAN communication and the 

25 like, and an antenna case 201 for housing devices for handling sent signals for 
wireless LAN communication and the Uke. The main unit case 101 and the 
antenna case 201 are connected by a coaxial cable 251. The main unit case 101 
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is installed in the control tower 75, the same as with the first embodiment. 
The antenna case 201 is installed near the center of the service area 70 so as 
to be able to send and receive radio signals with the terminal devices within 
the service area 70. The coaxial cable 251 is installed in a form with most of it 
5 buried underground. Note that it is also acceptable to have a plurality of the 
antenna cases 201 provided with these connected with the main unit case 101 
using a plurality of coaxial cables the same as with the first embodiment. 
[0035] Next, the hardware constitution within the access point 11 of the 
second embodiment is described. First, the hardware constitution within the 

10 main unit case 101 is described. The access point 11 comprises in the main 
unit case 101 the information processing unit 111, the WAN communication 
unit 140, and the AP control unit 130. For the hardware constitution within 
the main unit case 101, the information processing unit 111 differs from the 
first embodiment only in that the received digital signals are directly received 

15 from the coaxial cable 251. 

[0036] Next, the hardware constitution within the antenna case 201 is 
described. The access point 11 comprises in the antenna case 201 the antenna 
211, the RF conversion unit 221, the modem unit 231, and the AD conversion 
unit 241. From upstream of the received signal flow, the electrical connection 

20 is made in the sequence of the antenna 211, RF conversion unit 221, modem 
unit 231, and AD conversion unit 241. Furthermore, the AD conversion unit 
241 is connected with the information processing unit 111 comprised in the 
main unit case 101 via the coaxial cable 251. RF signals are exchanged 
between the antenna 211 and the RF conversion unit 221. The IF signals are 

25 exchanged between the RF conversion unit 221 and the modem unit 231. Base 
band signals are exchanged between the modem unit 231 and the AD 
conversion unit 241. Digital signals are exchanged between the AD conversion 
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unit 241 and the information processing unit 111. Besides this, each part of 
the antenna case 201 receives various types of control signals from the 
information processing unit 111 and receives supply of power from the main 
unit case 101 via the coaxial cable 251. 
5 [0037] The antenna 211 is a sleeve type non-directional antenna comprising 
various types of amps, filters, and switches for switching radio wave sending 
and receiving and the like. This antenna 211 performs sending and receiving 
of wireless LAN communication radio signals. The RF conversion unit 221 is a 
one chip processor comprising various types of mixers, amps, filters and the 

10 like. This RF conversion unit 221 performs conversion between RF signals 
and IF signals. The modem unit 231 is a one chip processor comprising 
various types of mixers, amps, filters and the like. This modem unit 231 
performs conversion between IF signals and base band signals. The AD 
conversion unit 241 is constituted by a micro computer also called a base band 

15 processor. This AD conversion unit 241 performs A/D conversion and D/A 
conversion, and performs conversion between base band and digital signals. 
The AD conversion unit 241 performs exchanging of digital signals with the 
information processing unit 111 via the coaxial cable 251. This digital signal 
exchange is performed using a half duplex communication method for 

20 switching between sending and receiving. By doing this, it is possible to 
perform exchanging of information via the wireless LAN between the access 
point 11 and the terminal devices within the service area 70. 
[0038] According to the access point 11 of the second embodiment described 
above, in addition to exhibiting the operating effect as that of the first 

25 embodiment, because sending and receiving of radio signals is performed with 
a single antenna, it is possible to further simplify the overall constitution. 
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[0039] Above, embodiments of the invention were described, but the 
invention is not limited in any way to these kinds of embodiments, and it is of 
course possible to implement various aspects within a scope that does not 
stray from the key points of the invention. For example, transmission of 
digital signals with wired cable may also be applied regardless of whether this 
is serial transmission or parallel transmission. Also, the wired cable is not 
limited to coaxial cable, but may also be equilibrium shaped cable or the like. 
Also, the cable length is not limited to approximately 100 meters, but may 
also be a length of approximately 1 meter, or may exceed 100 meters. Also, the 
wireless LAN provided by the access point may be not wireless LAN 
communication compliant with the IEEE 802.11b standard of llg standard, 
but rather another wireless LAN communication such as IEEE 802.11a or 
another wireless communication. 

INDUSTRIAL APPLICABILITY 
[0040] The invention may be used for a wireless LAN access point either 
indoors or outdoors. Also, the location for providing the wireless LAN is not 
limited to a service area such as of a freeway or the like, but may also be an 
amusement park, shopping mall, a sports stadium, an event site, an 
educational institution such as a university, a factory, an office, or the like. 
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